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Abstract 
This paper analyses the types of information from literature and internet sources for hazardous building materials. 
There is limited study on evaluating the required information that may increase risk to the affected stakeholders. A 
framework was used to evaluate and compare the contents of information. Findings revealed various labelling 
formats, data sheets, hazard classifications, languages and text forms that may not be clear and accessible for 
stakeholders to understand the potential risks and hazards. More efforts and scientific revelations are required to 
provide accessible and easier to understand information to minimise the adverse effects to human quality of life. 
© 2013 The Authors. Published by Elsevier Ltd. Selection and peer-review under responsibility of the Association of 
Malaysian Environment-Behaviour Researchers, AMER (ABRA Malaysia). 
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1. Introduction 
Building adaptation project usually involves complicated construction process by changing the 
existing space to suit a new proposed design. The design professionals (namely, architects, interior 
designers and engineers) will specifically consider the safety of the overall works to the occupants. The 
design should meet the construction functional needs as well as the client's deadline, cost and expected 
quality. Nowadays, there are more demands to replace any toxic and hazardous building materials in the 
existing buildings with green alternatives. Scientific evidence showed toxic and hazardous building 
materials have caused adverse effects to health and disrupted the environment.  
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In 1992, the United Nations Conference on Environment and Development (UNCED) provided the 
framework for sustainable development. This included the approach to applying sustainable development 
policies at the local and national level or known as the Agenda 21 and the Rio Principles. Based from the 
policies reviews, it was noted that each individual who are dealing with hazardous materials and activities 
should have appropriate access to information. Any of the activities that involve hazardous building 
materials may be harmful to human health or may cause severe environmental degradation.  
However, there is a lack of verbal or visual information on unavoidable hazards and risks (Isnin, 
Ahmad, & Yahya, 2012a) in many construction and building adaptation projects. Risks and mitigation 
strategies are ineffectively communicated. The design considerations seldom include risks from exposure 
to any hazardous building materials either from the existing finishes or the new proposed materials. This 
will affect the quality of human life, social well being and the environmental settings. Thus, there is a 
need for availability of hazard communication information that could be understood by the designers and 
constructors to ensure that the project can be constructed safely, as well as meet cost, schedule, and 
quality goals. 
2. Aims and objectives 
This paper analyses and compares available information on selected building materials with the aim of 
evaluating the spectrum of information that could assist decision making. The research is specifically 
chosen to cover the information in dealing with building materials that may be hazardous to health. 
Priority was given to methods and data that are already available and in use. The selected approaches 
represent only a small sample method but could be used in assessing building materials. 
3. Hazard communication requirement 
There is a growing attention on the potential risks and hazards related to health and the environment. 
The UNCED (1992) identified the harmonisation of classification and labelling of chemicals program. 
The objective was to ensure that the availability of a globally harmonised hazard classification and 
compatible labelling system could be easily understood. Data and information on the contents of building 
materials and the safety aspects are required to be made available. According to Strong, Lee and Wang 
(1997)  its early stages of processing whilst 
 
Currently, many countries were found to operate their own systems for classification and labelling. 
Several European countries for example, have enforced new legal requirements on the labelling of 
building construction materials to protect the health and safety of building workers and other users 
(European Parliament - Construction products: new rules on labelling of hazardous substances, 2011). 
New legal requirements were set to ensure safety during consumption and usage of the products. 
On the other hand, commercial companies have different labelling requirements depending on their 
business aims. A harmonized system for all regulatory purposes will lead to greater regulatory 
consistency that could promote safer handling and use of chemicals (UNCED, 1992). Harmonized 
criteria, symbols and warnings will promote improved understanding of hazards to protect workers, 
consumers, and other potentially exposed populations. The uniformed system is targeted to enhance 
safety, improve the level of compliance and reduce costs for both international and domestic companies. 
There are increasing awareness on the usage and effects of hazardous products. More consumers and 
users demand for suitable alternatives. They also demand for more information on the scope of health, 
regulations, preventive measures and credible references that resulted in different forms of 
communication strategies on product labels and technical documentation. However, what type of 
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information required, how the information could be shared and how it could be communicated are still 
unclear.  
4. The needs for information on hazardous building materials 
There is a growing interest, especially within the green and sustainable building movement, to reduce 
the negative impact and emissions from exposure to hazardous and toxic building materials and activities. 
Several initiatives have been conducted to label, certify and classify building products regarding their 
potential emissions of hazardous and toxic pollutants. Scientific analyses have been carried out to 
numerous building materials. However, it is difficult to determine whether the building products are 
better from a public health opinion. It is also difficult to accurately evaluate the relationship between 
exposure to either indoor or outdoor emissions and human health. For instance, in building adaptation 
projects, there are still issues on mishandling of hazardous and toxic building materials and debris by 
contractors (Isnin et al., 2012). Studies also found that most construction workers have limited knowledge 
on the exposure and substances from building materials (Isnin, Ahmad, Yahya, et al., 2012). Occupants 
are also exposed to dust and pollution that may contain hazardous and toxic substances. These substances 
could contaminate water and other areas of the environment, threatening the lives of human, animal, plant 
and the entire community. 
The exposures of toxic and hazardous substances faced by building adaptation stakeholders during the 
deconstruction processes have not been fully studied (Isnin, Ahmad, & Yahya, 2012a). The dismantling 
and removal works seldom have detailed information on the building material chemical substances and 
exposure levels. Furthermore, they often work in a confined space with limited ventilation and access and 
inappropriate protective equipment. Studies indicated that the toxic exposures from the related 
construction activities often involved low-level, long-term effects that are not easily identified by the 
victim or even the healthcare practitioner. The sufferer of exposure may continue working without 
realising the slow poisoning and damage that may contribute to chronic and debilitating diseases. They 
exposed to in the workplace and have the 
 However, where can they obtain the information on the building 
material substances and the effects? 
4.1. The effects of building material substances 
Each type of building material products and the processes involved in construction has its own effects 
to health hazards and the environment. Many indoor building materials contain chemicals in the form of 
dusts, gases or liquids. These substances can also act as a sink, storing chemicals from the surrounding 
atmosphere, and break down very slowly. Studies found a group of volatile and semi-volatile compounds 
such as in paint, plastic products and other polymeric materials that can be absorbed in dust or soft 
furnishings and remain in the environment for a long time before being released to the air later. Table 1 
shows the possible pathways of exposure to hazardous building components during building adaptation 
activities. Some of the identified health hazards to which the construction stakeholders and users are 
particularly prone are lung diseases from inhalation of dusts; skin and eye irritation and allergies from 
volatile organic chemicals; and poisoning from the use of toxic substances. Building materials also 
contribute to waste, pollution and toxic emissions. 
Humans are exposed to variety of building materials daily, but little research is focused on 
disseminating the information on risks and effects to health. Most studies that have been carried out are 
fragmented, and some studies were theoretically vague and not well supported (Laird et al., 2011). 
Furthermore, there are millions of data and information on building materials that may be argued on the 
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validity of each result findings due to different measurement and methods adopted (Yashiro, 2011). Thus, 
an effective information system on risk and effects of building materials that could transform valid and 
reliable data into meaningful information for decision making is necessary. Effective decisions may avert 
possible risks, and encourage more efficient management by all parts of the society, including business 
and consumers for a sustainable future. 
Table 1. Possible pathways of exposure to hazardous building materials (HBM) in building adaptation projects (Adapted from 
Sheridan, Townsend, Price, & Connell, 2000) 
Exposure pathway Exposure mechanisms
Exposure during demolition Workers and other stakeholders within the construction site may be exposed to HBMs through 
the inhalation of dust, dermal contact, or skin abrasions.
Occupational Safety and Health Act (OSHA) requires that any hazardous chemicals and 
substances to be removed before employees are permitted to begin demolition.
Exposure during processing and 
recycling 
Processing of construction and demolition (C&D) components and waste is a combination of 
mechanical and manual operations. Some components will be restored and may be upgraded. 
Building wastes are usually crushed at the beginning of the process and then sorted. Workers 
who process or recycle C&D waste may become exposed to chemicals through inhalation and 
dermal contact.
Exposure during installation of new 
materials
Processing of new materials is a combination of mechanical and manual operations. Workers 
may become exposed to chemicals through inhalation, dermal contact, eyes irritation or 
ingestion.
OSHA requires the workers to wear recommended protective equipments and installation of 
ventilation or engineering measures before work begin.
Contamination of ground water Any HBMs that are broken can potentially contaminate ground water at the demolition site or a 
C&D landfill. At the demolition site, any hazardous chemicals and substances that are released 
will probably have a direct path to the soil and ground water. Many demolition landfills are not 
lined, and thus provide potential pathways for chemicals to reach the ground water.
Contamination of recovered products Recovered products present an increased environmental risk and may lose their value when 
contaminated with chemicals from HBMs. Examples of recovered products include mulched 
wood, crushed concrete, and recovered fines.  
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5. Methodology 
This study begins with a brief overview of the literature on building materials in building adaptation 
projects, followed by the concept of hazard communication requirement as outlined by UNCED (1992). 
The building materials information gathered from various web sites varies considerably depending on 
their objectives and target audiences. The study further constructed a framework to analyse and compare 
the content of building materials information from the Internet. Sources of information are based from the 
government, non-government organisations, manufacturers and other commercial sectors.  
The study reviewed the information requirements for hazardous building materials with a general 
search using keywords and phrases to locate information on the Internet. The Internet has the potential to 
be an effective tool to help find the required information as there is a huge diversity of available 
information. However, the information on the Internet is open and unregulated with various quality of 
content. These types of references may be used as information tools for other building projects. The 
researchers were unable to find any related studies that had been conducted to analyse the contents and 
effects of building materials web sites. No study has been conducted detailing the website provider, types 
of information, purpose of disseminating information and for whom. Thus, this study is to gain a better 
understanding of the existing data and information on building materials and the effects to health. 
The study was conducted in two stages. For Stage 1, the study evaluated eight main building 
components for public higher educational institution classrooms. The components are walls and cladding, 
floor, ceiling, windows, doors, built-in furniture, fittings and accessories. The study further investigated 
information on building materials technical contents (Figure 1). The data collected was categorised by the 
types of components and material identification. There are thousands of web sites, safety data sheets 
(SDSs), product brochures, advertisements, technical specifications geared toward the delivery of 
information on building materials. The information found from product brochures, advertisements and 
technical specifications lack details on the ingredients, safety and risk information required, thus they 
were omitted.  
The SDS is a technical document that contains information on the product, company details and 
potential hazards (health, fire, reactivity and environmental). It also contains information on the use, 
safety handling and emergency procedures related to the hazards and chemicals of the material. The SDSs 
collected were concentrated on building materials and other products requirement for the interior of 
classrooms in public higher educational institutions. The specifications were based from the project 
contract documents that refer to the Economic Planning Unit (EPU), Malaysia, Public Works Department 
(PWD), Malaysia and Construction Industry Development Board (CIDB) guidelines. The SDS collected 
was fairly large (237 products that were coded based on the building components). It was not feasible for 
the researchers to comment on all the data gathered. Thus, a general sub-categories based on the SDS 
requirements were compared to highlight the similarities and differences between the various SDS. 
In Stage 2, apart from the assessment on the general requirement of SDS, other types of hazard 
communication web sites were also evaluated. The Internet offers a vast collection of information from 
all over the world, therefore it is vital to carefully read the Internet sources and evaluate their contents. 
Several criteria were used to evaluate the information such as: (i) Source of information, (ii) Author, (iii) 
Timeliness; (iv) References; and (v) Links to other web sites. For this study, nine types of hazard 
communication medium were chosen as the information concentrated on disseminating information on 
hazardous building materials and the effects to health and the environment. Any commercial information 
providers were omitted. The samples were coded as D1 to D9. D1 to D6 were information provided by 
the government linked agencies, whilst D7 to D9 were private organisations.  
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Building type Space type Building Components Building Material ID Technical Contents
Education Classroom - Walls and cladding
- Floor
- Ceiling
- Windows and accessories
- Doors and accessories
- Built-in furniture
- Fittings
- Accessories
 
 
Fig. 1. Classification of information 
6. Findings and discussions 
One objective of the study is to analyse and compare the content of hazardous building materials 
available on the Internet. Disseminating health and environmental effects from building materials on the 
Internet can improve knowledge transfer from the built environment, health and safety professionals to 
the population. It helps individuals to be aware and protect themselves from any exposures.  
6.1. Findings for Stage 1 
There are hundred thousands of information on building material product labels, technical descriptions 
and SDSs. The study focuses on specific building materials information that could enhance the 
understanding on the different types of hazard and risk identification, preventive measures, regulatory 
information and references. The analysis does not compare the context of each materials (product brand, 
ingredients, company etc.), but the focus is on the content of the information. The analysis is using a 
framework to create an inventory table for classroom building finishes as in Figure 2. 
 
Building Materials ID Technical Contents Material Property
Work Process
Physical Characteristics
Identification of Substances
Determination of Hazardous Substances
Health Effects
Safety Control and Protection
Handling, storage and disposal considerations
Standards & Regulatory Information
Other information  
 
Fig. 2. Evaluation criteria Stage 1- Building materials information based on Safety Data Sheet (SDS) 
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The information in SDS is in accordance with regulations such as the Classification, Packaging and 
Labelling Regulation, Occupational Safety and Health Act 1994 (Act 514), the Factories and Machinery 
Act 1967 (Act 139), and other related regulations. The information is intended for workers who may be 
exposed to any forms of hazard substances. It provides knowledge on the proper methods for usage, 
storage or maintenance and for emergency responders. The content of a safety data sheet is detailed in the 
regulation and comprises of 16 headings (Figure 3)  
 
Required Safety Data Sheet Headings
1. Identification
2. Hazard(s) identification
3. Composition/information on ingredients
4. First-aid measures
5. Fire-fighting measures
6. Accidental release measures
7. Handling and storage
8. Exposure controls/personal protection
9. Physical and chemical properties
10. Stability and reactivity
11. Toxicological information
12. Ecological information*
13. Disposal considerations*
14. Transport information*
15. Regulatory information*
16. Other information, including date of preparation or last revision
*Non-mandatory  
Fig. 3. Required safety data sheet headings 
 
Although the listing of SDS content is specified by law, similar building products from different 
manufacturers may have different hazard classification and rating. The format depends on the 
manufacturer or supplier requirements as long as all the necessary information required by OSHA 
appeared on the SDS. Previously, many of the SDS were of two-page format, but more extensive 
information for health effects of chemicals are now required. Most SDSs now contain a minimum of four 
pages and many exceed that length.  
There is an abundance of building materials information available. The wealth of data and information 
are presented in different formats, classifications, and interpretations. It may result in difficulty to obtain 
useful, relevant information when it is needed (Edmunds & Morris, 2000) and impact both protection and 
trade. Some of the descriptions on health effects of some substances may only deal with known hazards 
and did not include newer findings on other types of exposures such as volatile organic compound 
(VOCs) or long term diseases (Henshaw, 2004) . 
It was also reported that some information for SDS were based on other manufacturers' hazard 
determinations for those components (Supoh, 2005). How does the user know about the copied 
information? Will they be able to distinguish reported technical data? Technical information requires the 
users to have a high degree of subject knowledge to discriminate accurate information from poor quality 
content. However, it should be noted that in the construction industries, there are multiple stakeholders 
with different understanding level and different requirement of information.  
6.2. Findings for Stage 2 
Currently, there are several information websites that directly target the general population with the 
aim of providing information about the effects of building material substances, related health problems, 
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prevention methods and product alternatives. Much of the contents are concentrated on the survey and 
inspection guidelines for hazardous building materials for selected counties, organisations and 
commercial companies. For the analysis, the dimensions of the contents were chosen based on hazardous 
building materials literature such as scope of information, quality and accuracy of information and 
accessible to navigate. The data collected were organised in a format that could facilitate the data analysis 
process (Table 2). The analysis will also be based on other related literature reviews. 
6.2.1. Analysis on the scope of information 
Building materials information varies in terms of content, scope, format and technical information. 
However, all the hazard communication providers for this study indicate the risk, safety, effects and 
preventive measures of hazardous building materials substances to health. The data ranges from 
individual building products with specific brands or type of chemical substances that are identified as 
hazardous or toxic. Detailed technical information is specified in D1, D2, D3 and D4. The information 
outlined the product brands, ingredients of major substances, hazard identifications, risk management, 
Classification, 
packaging and labelling regulation
information providers (D7), the data does not indicate the nature and the severity of health hazards. Two 
of the web sites (D5 and D8) only indicate effects of particular common hazardous substances such as 
asbestos, lead, mercury and others.  
Some of the information is presented using technical languages (D1, D2, D3 and D4), whilst others are 
using plain language. D6 is a web site that aims to assist the development of chemical safety reports 
directed towards manufacturers/importers, users and regulatory bodies in Europe. There are different 
array of information, written from various perspectives by organisations that may be specialised in 
specific topic areas such as architecture, safety and health. However, is the information sufficient to 
inform on the risk and preventive measures to the stakeholders involved? Can the information be used for 
all types of construction activities?  
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6.2.2. Quality and accuracy of information 
Variety of information can be found on the internet with different quality of contents. The information 
on D1, D2, D3 and D4 are required to be updated at least in three years or if there is any new information. 
It is the responsibility of manufacturer or supplier to furnish an up-to-date data sheet for each hazardous 
chemical supplied to be reviewed and revised from time to time.  
A few web sites only publish the potential emissions identified with little data on actual emissions. D5, 
D6, D7, D8 and D9  provide no data on individual compounds which may be identified as toxic or 
carcinogenic by other information provider. Information was based on available data on the building 
materials, as it did not require testing of chemical substances or protective measures. Effects due to many 
substances and chemicals that were not always well-known were not stated. The available data may also 
be out-of-date or inaccurate since some may not be backed by any scientific findings.  
Some of the samples studied provide document policies and procedures on the hazardous building 
materials. This may ensure the data and records are accurate, authorised, identified, and based from 
reliable references (Keyes, 2006). It may also protect from any unauthorised addition, deletion and 
alterations (Keyes, 2006). There are various hazard classification systems governed by different agencies 
with a mixture of labelling and safety data sheet requirements that may create confusions (Isnin, Ahmad, 
& Yahya, 2012b). It may also be impossible for any governing body to monitor the sheer volume of 
information and contents on the Internet or to adhere to any ethical policies (Petch, 2004). Studies also 
found some Internet sites may offer information that is misleading, incorrect, and possibly dangerous 
(Benigeri, 2003). Furthermore, anyone can create a web site and claim to offer expert opinion or advice 
on any related topics. However, what are the criteria of an accurate and reliable information provider? 
How do we know the accuracy of the contents? A reliable mechanism is needed to ensure the quality of 
information provided on the Internet are accurate and reliable because they are the key factors in the 
productivity of the construction industry (Yaman, Tas, & Tanacan, 2005). 
6.2.3. Accessible to navigate 
From the study, the information providers have produced variety of information on building materials 
and the associated risks in different perspectives. Some data are easy to find, understand and to use. Easy 
access to information impacts the quality of everyday life. The Internet's rapid growth has created 
substantial information, that could be accessed at any time, while maintaining anonymity and privacy 
(Cline & Haynes, 2001). For the manufacturers and suppliers, the contents may enable a large number of 
people to obtain information and reduce paper works. The information can also be updated easily on a 
continual basis and may be interactive with appealing graphical displays and inclusions of various 
mediums. The available information could encourage effective reuse of knowledge database information 
and avoid problems of inappropriate demolishing techniques or selection of materials that contain toxic 
substances (Isnin & Ahmad, 2012). 
In November 2012, Google Inc. stated that there is a lack of clear and accessible information on 
building ingredients that may expose people to potential harm on materials they encounter (Roberts, 
2012). In building construction activities, there are many factors that limit the accessibility of information 
to the stakeholders or the public. Studies identified several factors that hinder access to information and 
knowledge such as limited available technology; the age of equipment; non-standard operating systems; 
slow internet connections; limited visibility due to small screen; different languages; literacy, small font 
sizes and visual displays, and many others (Isnin, Ahmad, & Yahya, 2012b; Petch, 2004). There is a need 
to ensure the information on hazardous building materials can be easily located, retrieved, presented and 
interpreted by the target users. The information could be used as knowledge to act and prevent any 
adverse effects to their quality of life. 
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7. Conclusion 
Although there are available health related information on building materials on the Internet, little is 
known about the accessibility, quality, and understanding level of that information. Inadequate 
information on building materials greatly inhibits the ability of the construction industry and other 
stakeholders to control the health hazards and risks. The existing data and information on building 
materials varies in contents, classifications, labelling, formats, languages, text forms and others. 
Therefore, there is an urgent need to ensure that information on building materials is available, accessible 
and easy to understand to assist stakeholders to plan and make relevant decisions in the building 
handling known material  
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